
United States Patent 
John et al. 

54) REMOVAL OF CARBON DIOXIDE 
AND/OR HYDROGEN SULFIDE FROM 
GASES CONTAINING OLEFINES AND 
ACETYLENES 

72 Inventors: Harald John; Rolf Luehdemann, both of 
Ludwigshafen; Wilhelm Rittinger, Schif 
ferstadt; Artur Sliwka, Krichheim; Walter 
Saum, Ludwigshafen, all of Germany 
Badische Anilin- & Soda-Fabrik Aktien 
gesellschaft, Ludwigshafen Rhine, Ger 
many 

22 Filed: Dec. 16, 1968 
(21) Appl. No.: 783,907 

73 Assignee: 

(30) Foreign Application Priority Data 
Dec. 15, 1967 Germany...................... P 643 75.3 
Sept. 14, 1968 Germany...................... P 1794. 149.0 

52 U.S.C. ............................................................... 23/2 R 
51 Int. Cl. ....................................B01d 53/34, B01d 53/16 

(15) 3,660,016 
(45) May 2, 1972 

58) Field of Search................................... 23/2, 2.3, 3, 3.3, 4 

56 References Cited 

UNITED STATES PATENTS 

3,042,483 7/1962 Wolfram et al.......................... 23/2 R 

Primary Examiner-Earl C. Thomas 
Attorney-Johnston, Root, O'Keeffe, Keil, Thompson & Shur 
tleff 

57 ABSTRACT 

A process for the removal of CO, and/or HS from gases con 
taining olefins and acetylenes by absorption in an aqueous 
solution of an alkali metal salt of amino acid and desorption by 
decompressing and heating the solvent, which comprises 
treating the solvent, before or after desorption, with a 
hydrocarbon mixture substantially consisting of benzene for 
the purpose of removing impurities and, after said treatment, 
separating the hydrocarbon mixture from the aqueous solu 
tion. 

6 Claims, 1 Drawing Figure 
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REMOVAL OF CARBON DIOXIDE AND/OR HYDROGEN 
SULFIDE FROM GASES CONTAINING OLEFINES AND 

ACETYLENES 
The removal of carbon dioxide and hydrogen sulfide from 

synthesis gas mixtures consisting substantially of carbon diox 
ide, hydrogen and carbon monoxide, by scrubbing them with 
aqueous solutions of salts of amino acids is a process that has 
been practiced in the chemical industries for a long time. 
Natural gas, converter gas, water gas or gases obtained by the 
gasification of oils or by the pressure devolatilization of bitu 
minous coal, are examples of gases that can be purified by this 
process. 
Another known process is the removal of CO, and HS from 

cracked gases obtained when hydrocarbons are cracked to 
olefins, by scrubbing these gases with a dilute solution of 
caustic soda. However, difficulties arise because highly 
viscous polymers collect in the scrubbing liquor from which 
they must be removed for instance by filtration, separation or 
by a treatment with water-immiscible organic solvents to per 
mit the caustic soda solution to be more efficiently utilized by 
repeated recycling. However, this process has the serious 
drawback that the spent solution of caustic soda must be sub 
jected to a very expensive effluent processing treatment. 
The invention concerns a development of the process for 

the removal of CO, and/or HS from gases containing olefins 
and acetylenes, which comprises contacting these gases in an 
absorption zone at a temperature between 20 and 60°C, 
preferably between 35 and 50°C, at normal or elevated pres 
sure, with an aqueous solution of alkali metal salts of amino 
acids adjusted to a density at 20 of 1.10 to 1.25, removing the 
CO, and/or HS from the solution leaving said zone, if desired 
after previously decompressing the same, by heating the solu 
tion in a desorption zone at temperatures between 95 ans 
1 10°C, and then recycling the solution into the absorption 
ZOne. 

The invention relates to a process of the above specified 
kind which comprises contacting the aqueous solution of al 
kali metal salts of amino acids, before it enters and/or after it 
leaves the desorption zone, with a hydrocarbon mixture sub 
stantially consisting of benzene and its homologues and in 
separating the hydrocarbon mixture from the aqueous solu 
tion after this treatment. 
The hydrocarbon treatment of the aqueous solution is 

generally performed at a temperature between 20 and 70°C, 
preferably between 40 and 70°C. 
The new process can be used with particular advantage to 

the purification of gases that are obtained in the thermal 
cracking of gasolines, Diesel oils or crude oils at 700 to 
950°C, in the presence of absence of steam. Besides relatively 
small volumes of hydrogen sulfide and CO, such gases mainly 
contain olefins, such as ethylene, propylene and butene, 
hydrogen and methane, acetylene compounds, such as 
acetylene, methyl acetylene and vinyl acetylene, butadiene 
and other diolefins. 
The scrubbing liquor for separating the HS and the CO, is 

an aqueous solution of alkali metal salts of amino acids, par 
ticularly of the potassium salts of taurine, N-methyl taurine, 
glycocol, a-alanine, n-(A-ethoxy) taurine, sarcosine or N-((3- 
aminoethyl) taurine. The solution of the potassium salt of N 
methyl-o-aminopropionic acid has proved to be particularly 
effective. The salts may be used individually or in admixture. 
The aqueous solution is adjusted at 20°C to a density of 1.10 
to 1.25, particularly 1.15 to 1.20. The quantity of solution to 
be used depends for instance upon the amount of HS and CO, 
to be removed, the concentration of these substances in the 
gas mixture, the desired final purity, the working pressure, the 
working temperature and the residence time of the gas mix 
ture. The optimum conditions can easily be determined for 
each particular case. 

It was also found that polymerization inhibitors, such as 
diethyl hydroxylamine, trinonylphenyl phosphite or pyrogallol 
and particularly alkali metal salts of nitrous acid can be added 
to the aqueous solution of the alkali salts of amino acids in 
quantities of from 5 to 5000 ppm, preferably 50 to 500 ppm. 
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2 
The addition of between 10 and 5000 ppm, preferably 
between 50 and 2000 ppm, of a mixture that is obtained as a 
residue in the distillation of octanols, nonanols and/or 
decanols produced by the oxo process, has proved to be ad 
vantageous. 

This mixture of substances primarily contains ethers, car 
boxylic esters and ketones that derive from the alcohols. It 
also contains minor quantities of the alcohols and sodium or 
potassium salts of the carboxylic acids. Generally this mixture 
has an acid number between 5 and 40, an ester number 
between 5 and 40, a ketone number between l and 8 and a 
hydroxyl number between 50 and 230. The flash point is 
between about 110 and 125°C. The viscosity is between 2.5 
and 3.5 Engler. At normal pressure about 80 percent by 
volume distil at a temperature of about 340. This mixture of 
substances may be added alone or together with the above 
mentioned polymerization inhibitors. 
The result of this step is that the aqueous solution of the al 

kali metal salts of amino acids is prevented from foaming and 
that the polymerization of the readily polymerizable com 
pounds contained in the gases is inhibited. 
The process is carried out at normal or elevated pressure, 

preferably within the region of 5 to 50 ats, particularly 
between 15 and 35 ats. The process may be carried out in one 
stage or in several stages. 
The hydrocarbon mixture for treating the aqueous solution 

should have a density between 0.825 and 0.885 at 15°C. It 
consists substantially of benzene, toluene, the xylenes, ethyl 
benzene and the methyl ethylbenzenes. It is preferred to use a 
hydrocarbon mixture that contains 60 to 90 percent by weight 
of aromatics having six to nine carbon atoms in the molecule. 
The presence of minor quantities, for instance up to a total of 
about 5 percent by weight, of polymerizable compounds, such 
as styrene, cyclopentadiene or methyl styrene is not objec 
tionable in the proposed process. Moreover, the mixture may 
contain non-aromatic hydrocarbons having from seven to 
about 12 carbon atoms in the molecule, in quantities up to 35 
percent by weight. 
The treatment of the aqueous solution of the alkali metal 

salts of amino acids with the hydrocarbon mixture may be car 
ried out immediately after the CO, and/or HS has been ab 
sorbed (charged solution) or the CO, and/or HS has been 
stripped (regenerated solution). Preferably the aqueous solu 
tion of alkali metal salts of amino acids that is to be purified 
should be thoroughly mixed with the hydrocarbon mixture. 
The hydrocarbon treatment can be carried out at normal or 
elevated pressure, for instance up to 30 ats. The amount of 
hydrocarbon mixture that should be used depends for instance 
upon the treatment temperature, the quantity of polymers to 
be removed and the thoroughness with which the hydrocarbon 
mixture has been mixed with the solution that is to be purified. 
Generally 50 to 150 liters of the hydrocarbon mixture is used 
per 100 liters of the solution to be purified. 

In order that the invention may be more readily understood, 
the drawing represents a flow sheet illustrating one embodi 
ment of the process. 
Through a pipe 1 the gas stream to be purified enters an ab 

sorption column 2. The purified gas stream leaves through a 
pipe 3. The regenerated solution of salts of amino acids flows 
through the column 2 in countercurrent and enters through a 
pipe 4. A pipe 5 carries the charged liquor from the column 2 
through a mixer 6 in which it is mixed with the hydrocarbon 
mixture, which is supplied through a pipe 7. In a separating 
tank 8 the aqueous phase is separated from the hydrocarbon 
phase. The hydrocarbon mixture leaves through a pipe 9. A 
pipe 10 carries the solution charged with H.S and CO, through 
a heat exchanger 11 into a desorption column 12. In this 
column steam introduced through a pipe 13 into the lower 
part of the desorption column 12 expels the absorbed HS and 
CO, as well as the hydrocarbons still dissolved in the solution. 
The expelled gases are withdrawn through a pipe 14. The 
regenerated solution is taken through a pipe 15 via a pump 16 
to the heat exchanger 11 in which the solution transfers a 
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major part of its heat to the stream of liquor flowing into the 
desorption column. After having passed through a cooler 17 
the cooled solution returns through the pipe 4 into the absorp 
tion column 2. Instead of using the method of direct heating 
with steam, the desorption column 12 may be indirectly 
heated with steam. In this case a valve 18 is closed, and valves 
19, 20 and 21 are opened. Through a pipe 22 the solution en 
ters a boiler 23 and then returns into the column 12 through a 
pipe 24. In this process steam condensate is obtained in a con 
denser 25, some of which can be returned through a pipe 26 
and a pump 27 to the head of the absorption column 2. By ad 
ding water at this point the gas stream from which the CO, and 
HS has been removed can be freed from any droplets of solu 
tion it may have entrained. When direct steam heating of the 
column 12 is used, water is introduced through a pipe 28, 
While the process according to this invention is carried out, 

no Ca-Cs hydrocarbons should be allowed to condense from 
the crude gas in the absorption column 2. This can be readily 
prevented by ensuring that the gas from which the CO, and/or 
HS is to be removed and which enters the column 2 through 
the pipe 1 is colder than the regenerated solution of the salts 
of amino acids entering the column 2 through the pipe 4. It has 
been found that if some of these hydrocarbons are allowed to 
condense, the elimination of the polymers from the solution of 
the salts of amino acids by the hydrocarbon mixture according 
to the invention is less good. Moreover, the formation of foam 
by the solution is also very much more pronounced, 
The invention will be further illustrated by the following Ex 

amples, 

EXAMPLE 1. 

1500 m (S.T.P.) per hour of a cracked gas substantially 
consisting of hydrogen, methane, ethylene, propylene, 200 
ppm of HS, 50 ppm of CO, 2.2 percent by weight of bu 
tadiene and 0.4 percent by weight of propyne and propadiene 
are continuously introduced at a pressure of 28 ats, and a tem 
perature of 45°C into the lower part of a plate column. At the 
top of the column 60 liters per hour of an aqueous solution at 
50°C of the potassium salt of N-methyl-a-aminopropionic 
acid, having a density of 1.18, are continuously introduced at 
the same pressure. The gas mixture emerging overhead is al 
most completely free from CO, and HS. The total residual 
content of CO and HS is a mere 4 ppm. The charged solution 
leaves the bottom of the column through a decompression 
valve and flows through a mixer, in which the solution is mixed 
with 5 liters of a hydrocarbon mixture having a density of 
0.854 at 15°C and a 70 percent content of benzene, toluene 
and xylenes, into an intermediate tank which is maintained at 
a pressure of 2 ats. After remaining in this tank for about 30 
minutes the aqueous phase (charged solution) is decom 
pressed to normal pressure and taken through a heat heat 
exchanger to the head of desorption column wherein it is freed 
from the CO, and HS by heating to about 100°C. The 
polymer content of the aqueous phase is reduced from 2. 
g/liter to 0.45 g/liter. After having been cooled and recom 
pressed the solution from the bottom of the desorption 
column is returned to the head of the first column. 

If a mixture of aliphatic hydrocarbons having five to nine 
carbon atoms is used instead of the proposed hydrocarbon 
mixture, the polymer content of the aqueous phase can be 
reduced under otherwise identical conditions to only 1.7 
g/liter, 

EXAMPLE 2. 

1500 m (S.T.P.) per hour of a cracked gas substantially 
consisting of hydrogen, methane, ethylene, propylene, 200 
ppm of HS, 50 ppm of CO, 2.2 percent by weight of bu 
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4. 
tadiene and 0.4 percent by weight of propyne and propadiene 
are continuously introduced at a pressure of 28 ats and a tem 
perature of 45°C into the bottom end of a plate column. 60 
liters/h of an aqueous solution at 50°C of the potassium salt of 
N-methyl-o-aminopropionic acid having a of , 8 are 
continuously introduced at the same pressure at the top of the 
column. A gas mixture emerges overhead from which the CO 
and the HS has been almost completely removed. The total 
residual content of CO and HS is only 3 ppm. The charged 
solution is taken through a decompression valve and a heat 
exchanger to the head of the desorption column. The CO, and 
the HS are expelled at a temperature of 103°C. The 
regenerated solution is withdrawn from the bottom of the 
desorption column and after having passed through the heat 
exchanger this solution is thoroughly mixed with 5 liters of 
hydrocarbon mixture at 55C and at a pressure of 3 ats. The 
hydrocarbon mixture contains 40 percent by weight of 
benzene, 30 percent by weight of toluene, 20 percent by 
weight of Caromatics and 10 percent by weight of C-aro 
matics and has a density of 0.870 at 15°C. After a separation 
time of 40 minutes in an intermediate tank, the aqueous phase 
is returned by a piston pump to the head of the absorption 
column. The aqueous solution has a polymer content of only 
0.02 g/liter, 
We claim; 
1. A continuous process for the removal of CO, and/or H.S 

from a cracked gas containing olefins and acetylenes as ob 
tained in the thermal cracking of gasolines, Diesel oils or 
crude oils at 700°C. to 950°C., which process comprises: 

contacting said cracked gas between 20 and 60°C, and 
from atmospheric to superatmospheric pressure in an ab 
sorption zone with an aqueous scrubbing solution of at 
least one alkali metal salt of an amino acid, said solution 
having been adjusted to a density at 20°C. of 1,10 to 1.25 
and said cracked gas having a temperature lower than 
that of said scrubbing solution; removing the absorbed 
CO and/or HS from the solution by heating the same in 
a desorption zone to a temperature between 95 and 
1 10C. and then continuously recycling the solution to 
said absorption zone; 

contacting the aqueous scrubbing solution before entering 
and/or after leaving the desorption zone with a hydrocar 
bon mixture consisting predominately of benzene and its 
homologues for the purpose of removing polymer impuri 
ties including those formed from said olefins and 
acetylenes in said absorption zone and/or said desorption 
Zone and contained in the aqueous solution; and 

separating the hydrocarbon mixture containing said 
polymer impurities from the recycled aqueous solution. 

2. A process as claimed in claim wherein the aqueous 
solution is contacted with said hydrocarbon mixture at a tem 
perature of from 20 to 70°C. 

3. A process as claimed in claim 1 wherein a polymerization 
inhibitor in a quantity of from 5 to 5000 ppm is added to the 
aqueous solution of alkalisalts of amino acids, 

4. A process as claimed in claim wherein there is added to 
said aqueous solution a mixture of substances which is ob 
tained as the residue in the distillation of octanols nonanols 
and/or decanols produced by the oxoprocess. 

5. A process a claimed in claim 1 wherein said absorption 
zone is maintained at a pressure of about 5 to 50 atmospheres 
and the treatment with the hydrocarbon mixture is carried out 
at atmospheric pressure up to about 30 atmospheres. 

6. A process as claimed in claim 5 wherein said absorption 
zone is maintained at a temperature of about 35 to 50 C. and 
the treatment with the hydrocarbon mixture is carried out at a 
temperature of about 40 to 70°C. 
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